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(54) HAND-OVER CONTROL METHOD 

(57)Abstract: 

PURPOSE: To allow the PHS to transit to the hand-over processing immediately even 
when the PHS is suddenly got out of a radio zone at a corner of a town in which 
effect of fading is hardly caused. 

CONSTITUTION: A channel radio wave during speech is received (Sl)its speech 
quality (f-ame error rate) is detected (S2)and whether or not the error rate is 
deteriorated than the 2nd threshold level (level having difficulty in speech) is checked 
(S3)when the quality is worsehand-over processing is selected (S4)whether or not 
data are present at a final stage of a shift register is checked (S6)when the data are 
not presentthe step S1 is restoredand when the data are in existencethree sets of 
speech quality of the shift register are averaged (S7)whether or not the mean speech 
quality is worse than the 1st threshold level (frame error rate of 5-10%) is checked 
(S6)when worsethe hand-over processing is restored (S4)and when not worsethe 
processing restores to the step SI. 



CLAIMS 



[Claim(s)] 

[Claim 1]In a handover control method of changing a communications channel based 
on movirg between wireless zones during communication of a mobile phone machine 
which has a handover functionA handover control method shifting to handover 



processing when communication quality of a reception radio wave is periodically 
measured during communicationaverage value of two or more continuous 
measurement communication quality is calculated and the above-mentioned average 
communication quality value deteriorates the average communication quality value 
from the 1st threshold of the above as compared with the 1st threshold. 
[Claim 2]A handover control method according to claim 1 shifting from each above- 
mentioned measurement communication quality to handover processing as compared 
with the 2nd threshold worse than the 1st threshold of the above when measurement 
communication quality deteriorates from the 2nd threshold. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application]This invention relates to the handover control method 

accompanying movement of the wireless zone under communication in cordless 
telephonies systemssuch as a simple form portable telephone system (PHS) and an 
indoor portable telephone system. 
[0002] 

[Description of the Prior Art]When moving with a handover between wireless zones 
while a cordless telephone communicatesChange a communications channel from the 
communications channel of the old wireless zone to the communications channel of a 
new wire ess zoneare communication continuingand in a cordless telephone. As shown 
in drawing 3 a communications channel electric wave is received during communication 
(S^)Detect the communication quality of the received electric wave (S2)and the 1 time 
of communication quality and handover threshold which were detected are compared 
(S3)When the communication quality of the received electric wave gets worse than a 
handover thresholdhandover processing is started (S4)and if the detected 
communication quality is not worse than a thresholdit returns to step S^. That 
iscommunication quality was detected periodically and it was comparing with the 
threshold for every one detection each. 
[0003] 

[Problem(s) to be Solved by the Invention]Under the conditions on which 
communication quality is always changed also at the same place in the Prior art 
mentioned above under the influence of phasing since the number of times of the 
communication quality in comparison with a handover threshold was made into 1 
timeThe alace which starts handover processing showed dispersionand also when it 
was in a communication regionthere was a problem which starts handover processing. 
[0004]an object of this invention is to provide the handover control method which 
makes it possible to stop dispersion in this place that obtainssolves SUBJECT [ like ] 



and starts handover processing in a wireless zoneand to perform the stable handover. 
[0005] 

[Means for Solving the Problem]According to this inventionaverage value of two or 
more continuous measurement communication quality is calculatedand as compared 
with the 1st thresholdwhen worse than the 1st thresholdit shifts from that average 
communication quality to handover processing. In an invention of Claim 2furtheras 
compared with the 2nd threshold worse than the 1st thresholdwhen worse than the 
2nd thres.holdit shifts from each measurement communication quality to handover 
processing. 
[0006] 

[Example]The example of functional constitution of a portion with this invention and 
relation in the portable telephone which performs the method of an invention of Claim 
2 is shown in drawing 1 . As for the electric wave of the communications channel 
received by the antenna 11 of the portable telephone lOcommunication quality is 
detected by the communication quality detection means 12. For examplewhether a 
frame error rate is measured every 1.2 secondsthe frame number in 1.2 seconds is 
240and an error is detected by each frame. It is detected by what is called a CRC 
bitthe frame error rate for 1.2 seconds is detectedand the average value of two or 
more continuous detection communication quality is calculated. In this exampleit 
enables it to always calculate the average value of three continuous communication 
qualityand detection communication quality is moved to the registers 1314and 15 one 
by one for every detection of communication quality. Thereforethe newest thing of 
the always detected communication quality and two in front of that will be stored in 
the registers 1314and 15. That isthe registers 1314and 15 constitute the shift register. 
The average value of three communication quality stored in these registers 1314and 
15 is calculated by the equalization means 16. 

[0007]Tha average communication quality is compared by the 1st threshold (handover 
threshold) and the comparator 18 in the register 17. The 1st threshold is made into 
the handover threshold used by conventional technologyand an equal valueandin the 
case of a frame error ratelet it be about 5 to 10% of value. If average communication 
quality is worse than the 1st thresholdthe handover means 19 will be started. 
[0008]The communication quality detected from the communication quality detection 
means 12 is compared with the 2nd threshold (compulsive handover threshold) in the 
register 21 by the comparator 20. The 2nd threshold is a value worse than the 1st 
threshold in the register 17for examplewhen communication quality is a frame error 
rateit is selected to such an extent that not less than about 70%i.e.communicationis 
not made. If detection communication quality is worse than the 2nd threshold at the 
comparator 20the handover means 19 will be started. 

[0009]The flow of this processing receives a communications channel electric waveas 
shown in drawing 2 (SjDetect the communication quality value (S2)and the detection 
communication quality value is compared with the 2nd threshold (S^)lf worse than the 



2nd thresholdwill shift to handover processing (S4)and if not worse than the 2nd 
thresholda detection communication quality value will be inputted into the first rank of 
the shift register of n stage ( drawing 1 n= 3) (S5)Nextit investigates whether the tail 
end of tha shift register has data (S6)if there is no datai.e.a detection communication 
quality velueit will return to step S^and if a tail end has datathe detection 
communication quality value of n pieces in n stage shift register will be averagedand 
an averagje communication quality value will be calculated (S7). As compared with the 
2nd threshold (S8)if worse than the 1st thresholdit will shift from this average 
communication quality value to handover processingand if not worse than the 1st 
thresholdit returns to step S,. 

[0010]Since the average communication quality value is compared with the 1st 
thresholdeven if communication quality deteriorates temporarily by phasing in the 
wireless zone under communicationthere is no possibility of shifting to handover 
processing. Howeverlike the corner of a street of an urban areashortly after 
separating suddenly from the wireless zone under communicationa detection 
communication quality value deteriorates suddenlyand gets worse than the 2nd 
thresholdand it can shift to handover processing. 

[001 1]In i«***although the number which takes the average of detection 
communication quality was made into 3 times2 times may be sufficient as itwithout 
restricting to this numberand 4 times or more may be sufficient as it. Howeversince 
the range of fluctuation of the variation in average communication quality does not 
become so smallits about 3 times are preferred. As detection of communication 
qualitya receiving level may be used in addition to a frame error ratefor example. . In 
the case of a receiving levelthe level of each reception frame is measuredfor 
exampleand it can set in 1.2 seconds. That isthe average level of 240 frames is made 
into detection communication qualityand it asks for the multiple times which this 
average receiving level followsfor exampleabout 2 to 4 times of average valueit is 
worse than the 1st thresholdand comparison and this 1st thresholdthat isif an average 
receiving level fallsit will shift to handover processing. Although a receiving level may 
be suffic ent as the comparison with the 2nd thresholda frame error rate is preferred. 
For exampleit continues eachusing both a frame error rate and a receiving level as 
detection of communication qualityit averages 3 times (720 frames) and the average 
communication quality is size from a predetermined valueAnd an average frame error 
rate is smaller than a predetermined valueor if an average receiving level is size from 
a predetermined valueit can avoid an average receiving level's shifting from the time 
of smallness to handover processing from a predetermined levelnoting that it is worse 
than the 1st thresholdand shifting to handover processing. In ****it may carry out for 
every numbers of prescribed frames of otherwithout measuring a frame error rate 
every 240 frames. In ****this invention is applicable also to the handover control in 
the case of moving to the second floor also not only in PHS but an indoor cordless 
telephones systemtalking by the mobile station telephone which established the base 



stationfor example in the first floor and the second floorfor examplewas received on 

the first iloor. 

[0012] 

[Effect of the Invention]As stated abovein order according to this invention to 
average two or more continuous detection communication quality values and to 
compare with that average communication quality value and 1st threshold (for 
exampleconventional handover threshold)it is hard to be influenced by phasing. And 
according to the invention of Claim 2when it separates suddenly from a wireless zone 
during ccmmunication at the corner of a street of an urban area still like PHS1 time 
of detection communication quality deteriorates remarkably suddenlyand gets worse 
than the 2nd thresholdand it can shift to handover processing promptly. 



DESCRIFmON OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The block diagram showing the example of functional constitution of the 
portion relevant to this invention in the field radio in which the method of this 
invention is used. 

[Drawing 2] The flow chart showing the example of the procedure of an invention of 
Claim 2. 

[Drawing 3] The flow chart showing the procedure of the conventional handover 
control. 
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